
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

841 Chestnut Building 
Philadelphia, Pennsylvania 19107 

SUBJECT: Risk-Based Concentration Table DATE: 10/27/1999 

FROM: Jennifer Hubbard, Toxicologist 
Superfund Technical Support Section (3HS41) 

TO: RBC Table Users 

Attached is the EPA Region III Risk-Based Concentration (RBC) Table, which we 
prepare and post periodically for all interested parties. 

IMPORT ANT NOTES: To make the RBC Table more accessible and to minimize paper 
usage, it is now primarily available through the Internet. The address is 
http://www.epa.gov/reg3hwmd/risklriskmenu.htm. The Table is available in both Lotus 
and Excel as "self-extracting" files. These files should be downloaded and then processed 
with your computer' s " run" function. The files can then be viewed in Lotus or Excel. 
If you have technical questions about the toxicological or risk assessment aspects of the 
RBCs, please contact Jennifer Hubbard at 215-814-3328 or 
hubbard.jennifer@epamail. epa.gov. Other questions can be addressed to Vanessa Sizer or 
Terri Fields at 215-814-3041. You can also consult the Frequently Asked Questions, 
below. 

CONTE~TS, USES, AND LIMITATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RIDs) and Cancer Slope Factors (CSFs) for 
400-500 chemicals. These toxicity factors have been combined with "standard" exposure 
scenarios to calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., 
a Hazard Quotient (HQ) of 1, or lifetime cancer risk of lE-6, whichever occurs at a lower 
concentration) in water, air, fish tissue, and soil. 

The Region ill toxicologists use RBCs to screen sites not yet on the NPL, respond 
rapidly to citizen inquiries, and spot-check formal baseline risk assessments. The primary use of 
RBCs is for chemical screening during baseline risk assessment (see EPA Regional Guidance 
EPN903/R-93-001, "Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening"). The exposure equations come from EPA's Risk Assessment Guidance for 
Superfund (RAGS), while the exposure factors are those recommended in RAGS or 
supplemental guidance from the Superfund program. The attached technical background 
document provides specific equations and assumptions. Simply put, RBCs are like risk 
assessments run in reverse. For a single contaminant in a single medium, under standard default 
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exposure assumptions, the RBC corresponds to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically excluded from consideration 

are ( 1) transfers from soil to air, 2) cumulative risk from multiple contaminants or media, and (3) 

dermal risk. Additionally, the risks for inhalation of vapors from water are based on a very 

simple model, whereas detailed risk assessments may use more detailed showering models. 

Also, the toxicity information in the Table has been assembled by hand and (despite extensive 

checking and years of use) may contain errors. It' s advisable to cross-check before relying on 

any RIDs or CSFs in the Table. If you note any errors, please let us know. 

It is important to note that tills Table uses inhalation RIDs and CSFs rather than RfCs 

(Reference Concentrations) and inhalation unit cancer risks. Tills is because the latter factors 

incorporate exposure assumptions and therefore can only be used for one exposure scenario. 

Because risk assessors need to evaluate risks for many types of scenarios, the factors have been 

converted to the more traditional RIDs and CSFs. Unless otherwise indicated in the toxicity

factor source, the assumption is that RfCs and unit risks should be adjusted by a 70-kilogram 

body weight and a 20m3/day inhalation rate to generate the RIDs and CSFs. 

Many users want to know if the RBCs can be used as valid no-action levels or cleanup 

levels, especially for soils. The answer is a bit complex. First, it is important to realize that ~ 

RBC Table does not constitute regulation or guidance. and should not be viewed as a substitute 

for a site-specific risk assessment. For sites where: 

1. A single medium is contaminated; 

2. A single contaminant contributes nearly all the health risk; 

3. Volatilization, dermal contact, and other pathways not included in the RBCs are 

not expected to be significant; 

4. The exposure scenarios and assumptions used in the RBC table are appropriate 

for the site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is not expected to be significant; 

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the 

extent that a site deviates from tills description, as most do, the RBCs would not necessarily be 

appropriate. 
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To summarize the Table should generally not be used to set cleanup or no-action levels 

at CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for preparing 

baseline risk assessments. or to determine if a waste is hazardous under RCRA. 



SPECIAL NOTES 

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk 
assessors in the Region III Superfund program. Dr. Smith is no longer with Region III, and the 
Table continues to evolve. You may notice some modifications of formatting and conventions 
used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 
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• As usual, updated toxicity factors have been used wherever available. However, because 
IRIS and provisional values are updated more frequently than the RBC Table, RBC Table 
users are ultimately responsible for obtaining the most up-to-date values. The RBC 
Table is provided as a convenience, but toxicity factors are compiled from the original 
sources and it is those original sources that should serve as the definitive reference. 

• Certain outdated and withdrawn numbers have been removed from the Table. 

• Changes to the table have been marked with asterisks (**). Changes may involve a 
corrected CAS number or a correction in the VOC status, or they may reflect changes of 
RIDs and CSFs on IRIS. 

• RBCs are no longer rounded to IE6 ppm. For certain low-toxicity chemicals, the RBCs 
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these 
numbers to the highest possible concentration, or IE6 ppm. The rounding has been 
discontinued so that Table users can adjust the RBCs to a different target risk whenever 
necessary. For example, when screening chemicals at a target HQ ofO. l , 
noncarcinogenic RBCs may simply be divided by 10. Such scaling is not possible when 
RBCs are rounded. 

• This Table was originally compiled to assist Superfund risk assessors in screening 
hazardous waste sites. The large number of chemicals made the Table unwieldy and 
difficult to keep current. Many of the chemicals did not typically (or even occasionally) 
appear at Superfund sites. Starting with the April 1998 version of the Table, the 600+ 
chemicals were reduced to some 400-500 chemicals by eliminating many of those 
atypical chemicals. Through time, the Table may continue to grow or decrease in size. 
Comments on this issue are appreciated. During the last eighteen months, only one 
request was received for restoration of a chemical: NuS tar has been restored to the Table. 
(A list of the deleted chemicals is attached.) 

• At Region ill Superfund sites, noncancer RBCs are typically adjusted downward to 
correspond to a target HQ of 0.1 rather than 1. (This is done to ensure that chemicals with 
additive effects are not prematurely eliminated during screening.) However, some 
chemicals have RBCs at HQs ofO.l that are lower than their RBCs at lE-6 cancer risk. 
In other words, the screening RBC would change from carcinogenic to noncarcinogenic. 



A new feature of this Table is that these chemicals are now flagged with a "!" symbol. 

Therefore, assessors screening with adjusted RBCs will be alerted to this situation. 

• Earlier versions of this Table included a substitution of inhalation toxicity factors for oral 

factors whenever oral factors were unavailable (this applied only to groundwater and air, 

but not soil or fish). This practice has been discontinued in order to minimize the 

uncertainty associated with such a conversion. The discontinuation ofthis practice does 

not significantly decrease the number of available RBCs. 

• The criterion for "VOC status" is in accordance with RAGS Part B: chemicals with 

Henry's Law constants greater than 1E-5 and molecular weight less than 200 are now 

marked as VOCs. This increases consistency with the national guidance and with other 

EPA regions that use risk-based screening numbers. 
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• Earlier versions of this Table included soil screening levels (SSLs), when those values 

were available in draft form. Since the finalization of the SSL Guidance, risk assessors 

are urged to consult the final SSL Guidance directly. However, for generic use in Region 

III, the table now contains soil-to-groundwater SSLs in accordance with the new 

guidance. For more information, see the Region III memo on SSLs, or consult the 

national SSL guidance directly (Soil Screening Guidance: User's Guide, April 1996, 

Publication 9355.4-23; and Soil Screening Guidance: Technical Background Document, 

May 1996; EP A/540/R-951128). 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 

questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for 

either a child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have 

different units from intake rates. (Therefore, they are not directly comparable.) The fact 

that these partial calculations have values similar to intake rates is really coincidental, an 

artifact of the similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RID of0.14 mglkg/day, but the RBC Table uses 2E-2 

mglkg/day. Why? 

The IRIS RID includes manganese from all sources, including diet. The explanatory text 

in IRIS recommends using a modifying factor of 3 when calculating risks associated with 

non-food sources, and the Table follows this recommendation. IRIS also recommends 

subtracting dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RID 

has been lowered by a factor of2 x 3, or 6. The Table now reflects manganese RBCs for 



both "food" and "non-food" (most environmental) sources. 

3. What is the source of the child' s inhalation rate of 12m3/day? 

The calculation comes from basic physiology. It' s a scaling of the mass-specific 20 
m3/day rate for adults from a body mass of70 kg to 15 kg, using the 2/3 power of mass, 
as follows: 

!rem = mass-specific child inhalation rate (m3/kg/day) 
Ire= child inhalation rate (m3/day) 

20m3/day I 70 kg= 0.286 m3/kg/day (mass-specific adult inhalation rate) 

0.286 m3/kg/day x (70°·67
) = (Ircm) x (15°·67

) 

!rem = 0.803 m3/kg/day 

Ire = Ircm x 15 kg= 0.803 m3/kg/day x 15 kg = 12.04 m3/day 

4. Can the oral RIDs in the RBC Table be applied to dermal exposure? 

Not directly. Oral RIDs are usually based on administered dose and therefore tacitly 
include a GI absorption factor. Thus, any use of oral RIDs in dermal risk calculations 
should involve removing this absorption factor. Consult the Risk Assessment Guidance 
for Superfund, Part A, Appendix A, for further details on how to do this. 

5. The exposure variables table in the RBC background document lists the averaging time 
for non-carcinogens as "ED*365." What does that mean? 

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is 
included in both the numerator and denominator of the RBC algorithms for non-cancer 
risk, canceling it altogether. See RAGS for more information. 

6. Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RID or CSF for inorganic lead, so it is not possible to calculate 
RBCs as we have done for other chemicals. EPA considers lead to be a special case 
because of the difficulty in identifying the classic "threshold" needed to develop an RID. 

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the 
Integrated Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid 
Waste has also released a detailed directive on risk assessment and cleanup of residential 
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soil lead. The directive recommends that soil lead levels less than 400 mglkg are 

generally safe for residential use. Above that level, the document suggests collecting 

data and modeling blood-lead levels with the IEUBK model. For the purposes of 

screening, therefore, 400 mglkg is recommended for residential soils. For water, we 

suggest 15 ug/l (the EPA Action Level in water), and for air, the National Ambient Air 

Quality Standard. 

7. Where did the CSFs for carcinogenic P AHs come from? 
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The P AH CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope 

factor. The relative factors for the other P AHs can be found in "Provisional Guidance for 

Quantitative Risk Assessment ofPolycyclic Aromatic Hydrocarbons," Final Draft, 

ECAO-CIN-842 (March, 1993). 

8. May I please have a copy of a previous RBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 

supersedes all previous versions. 

9. Please elaborate on the meaning of the "W" source code in the Table. 

The "W ' code means that a RID or CSF is currently not present on either IR.IS or 

HEAST, but that it was once present on either IRJS or HEAST and was removed. Such 

withdrawal usually indicates that consensus on the number no longer exists among EPA 

scientists, but not that EPA believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 

contaminants during the long delays before replacement numbers are ready. For the 

purpose of screening, a "W'' value is similar to a provisional value in that neither value 

has achieved Agency consensus. The "W'' code should serve as a clear warning that 

before making any serious decision involving that contaminant, you will need to develop 

an interim value based on current scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded "W," consider 

working with your Region EPA risk assessor to develop a current toxicity constant. If 

the site is being studied under CERCLA, the EPA-NCEA Regional Technical Support 

group may be able to assist. 

10. Can I get copies of supporting documents fo r interim toxicity constants which are coded 

"E" in the RBC Table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The 

EPA-NCEA Superfund Technical Support Center prepares these interim toxicity 

constants in response to site-specific requests from Regional risk assessors, and sends the 



documentation only to the requestor. The RBC Tables contain only the latest interim values that we've either requested or have otherwise received. NCEA maintains the master data base of these chemicals, but will not release documentation of provisional values unless they are recent. Furthennore, since NCEA's Superfund Technical Support Center is mainly for the support of Superfund, it usually cannot develop new criteria unless authorized to do so for a specific Superfund project. 

If an "E" -coded contaminant is a chemical of potential concern at your site, we urge you to work with the EPA Regional risk assessor assigned to the project in order to develop or obtain documentation for provisional values. EPA Region 3 furnishes documents only when needed to support Regional risk assessments or recommendations. 

11. Why is there no oral RID for mercury? How should I handle mercury? 

IRIS gives oral RIDs for mercuric chloride and for methylmercury, but not for elemental mercury. Therefore, the RBC Table reflects this primary source. Consult your toxicologist to determine which of the available mercury numbers is suitable for the conditions at your site (e.g., whether mercury is likely to be organic or inorganic.) 

Attachment 
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"DISCONTINUED" CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional 

values. However, they are not routine chemicals and therefore will not be routinely maintained 

in the RBC Table, unless our Table users report a significant need for chemicals to be re-added. 

Some of the chemicals on this Table were deleted because supporting toxicity information has 

been withdrawn or is unavailable. 

acephate 
acitluorfen 
ally 
aluminum phosphide 

ametryn 
amitraz 
antimony potassium tartrate 

aramite 
avermectin B 1 
bayleton 
benomyl 
bidrin 
bis(2-chloro-1-methylethyl)ether 

acetone cyanohyrin 

acrylic acid 
allyl alcohol 
amdro 
m-aminophenol 
ammonium sulfamate 

apollo 
asulam 
barium cyanide 
benefin 
benzotrichloride 
biphenthin 

bisphenol A boron trifluoride 

4-bromophenyl phenyl ether bromoxynil 

bromoxynil octanoate butylphthalyl butylglycolate 

cacodylic acid captafol 

captan carboxin 

chloramben chlorimuron-ethyl 

chloroacetaldehyde 2-chloroacetophenone 

4-chlorobenzotritluoride 2-chloroethyl vinyl ether 

4-chloro-2-methylaniline hydrochloride 

chlorothalonil chlorpropham 

chlorsulfuron chlorthiophos 

coal tar creosote 
cyclohexlarnine 
danitol 
demeton 
diethylforamide 

dimethipin 
N ,N -dimethylformamide 

diphenarnid 
direct blue 6 
clodine 
ethephon 
ethyl acrylate 

cyromazme 
decabromodiphenyl ether 

diallate 
ditlubenzuron 
dimethoate 
dimethyl terephthalate 

direct black 38 

direct brown 95 
1 ,2-epoxybutane 
2-ethoxyethanol acetate 

EPTC 
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ethylene cyanohydrin 
ethyl p-njtrophenyl phenylphosphorothioate 
ethylphthalyl ethyl glycolate express 
fluoridone flurprimidol 
flutolarul fluvalinate 
folpet fosteyl-al 
furium furmecyclox 
glufosinate-ammoruum haloxyfop-methyl 
harmony imazalil . . 
tmazaqum 
isoxaben 
!acto fen 
londax 
maleic hydrazide 
mancozeb 
merphos 
metalaxyl 
methomyl 
2-methoxyethanol 
2-methylaruline hydrochloride 
4, 4-methylene bisbenzeneamine 
molinate 
napropamide 
nickel subsulfide 
3-nitroaniline 
rutroguarudine 
octabromodiphenyl ether 
octamethylpyrophosphoramide 
pebulate 
pentabromo-6-chlorocyclohexane 
pentabromodiphenyl ether 
phenylmercuric acetate 
phosmet 
pirimiphos-methyl 
profluralin 
propargyl alcohol 
prop ham 
propylene oxide 
quinalphos 
selenourea 
sodium fluoroacetate 
systhane 
temephos 
terbufos 

iprodione 
kepone 
linuron 

malononitrile 
maneb 
merphos oxide 
methamidophos 
2-methoxyethanol acetate 
2-methoxy-5-nitroaniline 
methyl chlorocarbonate 
metribuzin 
2-naphthylamine 

nitrapyrin 
4-ru troaru line 
norflurazon 

paclobutrazol 
pendimethalin 

phenmedipham 
phorate 
picloram 
prochloraz 
pronamide 
propazme 
propiconazole 
pydrin 
savey 
sethoxydim 
sodium metavanadate 
tebuthiuron 
terbacil 
terbutryn 
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tetrachlorovinphos tetraethyldithiopyrophosphate 

thallium selenide 
2 -( thiocyanomethylthio )-benzot hiazole 
thiofanox thiophanate-methyl 

thiram tralomethrin 

triallate triasulfuron 

2, 4, 6-trichloroaniline hydrochloride 
tridiphane triethylamine 

trifluralin vernam 






